The present study amid to evaluate the effect of feeding Silver Montazah parents reared in open system house during winter season on different selenium sources and levels on the fertility of cocks, performance and mortality % of hatched chicks. The examined two selenium sources were nano selenium (Nano-Se) and sodium selenite (SS), and the three supplemental levels of each source were 0.10, 0.25 and 0.40 ppm. 180 females and 90 males of Silver Montazah chickens divided into 6 treatments of three replicates of each. Males and females located in separate battery cages in open system house. Semen characterization was carried out, then hens were artificially inseminated by semen from cocks with the same dietary treatment. A total number of 90 eggs/treatment were incubated and fertility and hatchability were calculated. Hatched chicks fed on control diet containing 0.10 mg SS /kg diet up to 2 wks of age then chicks of each treatment received the same Se treatments of their parents. Growth performance of chicks was recorded up to 8 wks of age. The obtained Results showed that: -Using Nano Se improved semen ejaculate volume, sperm motility, growth performance of hatched chicks during first 2 wks of age and their dressing % and PCV% at 8 wks of age, also it improve significant the activities of antioxidant system and liver functions. , using levels 0.25 mg Se/kg enhance the overall semen quality, fertility and hatchability chick performance and their physiological statues. -The overall results of all experiment treatments showed superior effect of using NanoSe at level 0.25 mg Se /kg diet to enhance the overall reproductive performance of cocks and growth and physiological status of their hatched chicks up to 8 wks. In addition, the examination of blood cells and plasma biochemical measurements showed positive effect on antioxidant system and overall immune status. Based on the obtained results we could recommend using 0.25 mg Nano Se/kg diet to enhance the reproductive performance of Silver Montazah cocks and decrease mortality rate of growing chicks during winter season.
INTRODUCTION
Many scientists proved the necessary of including selenium (S) in the nutritional program of both humans and animals to ensure that the processes of biological functions running efficiently (Surai, 2006) . Selenium deeply involves in many biological functions like growth, general health status, immunity, antioxidant status, production and reproductive performance (Saad et.al., 2009; and Pappas and Zoidis, 2012) .These effects of S made it very necessary to be included in poultry feed. The role of supplemental S in enhancing fertility of laying hens, embryonic development and hatched chicks % were proved in many reports (Edens, 2002; Davtyan et al., 2006 and Petrosyan et al., 2006) . On the other side the strong effect of balanced nutrition, including vitamins and minerals, on the fertility of cocks is commonly known (Gallo et al., 2003) . Furthermore, S plays important roles for spermatogenesis, and maintaining adequate viability of spermatozoa and decreasing the abnormalities of spermatozoa throw its direct effect on increasing antioxidant status especially activity of glutathione peroxidase (GPx) enzyme (Edens, 2002; Ebeid, 2009) . Increasing activity of GPx enzyme suggested for protection testicular spermatozoa from the harmful effect of free radicals (Klotz et al., 2003) . Some researchers ( Edens, 2002; Hassan et al., 2003 and Hanafy et al., 2009 ) evaluated the organic form of Se and proved its biological efficacy compared with the inorganic form (sodium selenite) in different path ways in the physiological functions in chicken, and reported increased sperm motility % and decreased the abnormalities of spermatozoa. Recently, there are some minerals and vitamins produced by nanotechnology technique (Hu, et.al, 2012 and Rezvanfar et.al, 2013) . Those products have especial properties leading to better efficacy like smaller particle size, increased surface area, and high catalytic efficiency, which effect on absorption and efficacy in the body (Xia, M.S., 2012) . The nano selenium showed good efficacy in improving chicken overall performance when compared with other sources of S (Zhang et al., 2005 (Zhang et al., , 2008 and Radwan et al., 2015) . In this trend, Zhou and Wang (2011) evaluate a dose of 0.3mg Nano selenium/kg and reported better performance and general antioxidant status. The same effect of Nano selenium was reported when applied in broiler or turkey diets (Yaroshenko et al. 2004, and Selim et al., 2015 a and b) . In Egypt, rearing local and developed Egyptian chicken strains in different governorates based on using open system houses. Based on the general observations in Delta governorates, significant % of production produced in open houses without heaters. This situation cause increasing the stress on flocks during cold season which reflect on decreasing their productive and reproduction performance and may increase the overall mortality % during the production cycle. The objective of this study was to evaluate the effect of feeding Silver Montazah parents reared in open system house during winter season on different Se sources and levels on the fertility of cocks and the performance and mortality % of hatched chicks up to 8 wks of age. (T1, T2 and T3) or Nano-Se (T4, T5 and T6) sources, respectively. All birds were housed in open poultry house without heaters using individual battery cages and receiving similar managerial procedures and environmental conditions with a photoperiod length of 17 h daily The minimum and maximum surround temperatures and relative humidity % were recorded daily during the experiment. . The recorded minimum temperature inside cocks' house during the experimental period was 20.5, and 19.4℃ in November and December, respectively while the maximum value ranged from 27.9 ℃ and 24.3 ℃ during November and December, respectively the relative humidity % ranged from 42.4 % to 70.4%. Feed and water were provided ad libitum throughout the experimental period (32-45 weeks of age). The basal diet was formulated to cover the nutrients requirements (Table  1 ) recommended by Agriculture Ministry Decree (1996) . Nano Se form was prepared according to Zhang et al. (2004) with modification and characterization described by Radwan et al. (2015) . The productive performance of layers and the oxidative stability of table eggs were described at the first part of this study Radwan et al., (2015) . Individually live body weight and feed intake of cocks was recorded at 32 and 45 weeks of age.
MATERIALS AND METHODS
While, weight gain (g), and feed conversion (g feed/g gain) was calculated at the end of experimental period.
Semen characteristics:
At 45 wks of age, semen samples collected using massage technique according to Lake and Stewart (1978) , and the ejaculated volume were measured by graded tube then samples of each treatment were mixed before applying artificial insemination. Both motility % and dead sperm % were determined according to Hackett and Macpherson (1965) , while the percentage of abnormal morphological characterizations sperms was determined as described by Blom (1983) . Sperm cell concentration (x10 9 /ml) was determined according to Lake and Stewart (1978) . Acrosomal damage (%) was determined according to Watson (1975) . Total sperm output (x10 9 /ejaculate) was calculated by multiplying both the ejaculated volume sperm cell concentration.
Fertility and hatchability:
After semen collection at 45 weeks or age, the semen which collected from 15 cocks of each treatment were pooled and mixed before using in artificial insemination. Laying hens were artificially inseminated once every three days with 0.05 ml undiluted semen from 15 cocks that received the same dietary treatment. Fertile eggs were collected daily from each experimental female groups and stored for one week in refrigerator before incubation. Eggs were maintained at room temperature for 12 hours before incubation. The relative humidity and temperature in the incubator was 55% and 37.5 ℃ during the period from 1-17 day. On the 18 th day of incubation, the eggs were moved separately into hatching nests and then placed in the hatchery for the remainder of the incubation period at 65% relative humidity and 37.2 ℃. At the 14 days of incubation period, infertile eggs was recorded. Fertility rate was calculated as a number of fertile eggs relative to the total number of incubated eggs, while the hatchability % of eggs from each experimental group was also calculated by the number of chicks hatch from fertile eggs relative to the total number of fertile eggs. Upon hatch, 45 chicks from each treatment were individually weighed and randomly divided into three equal replicates (15 chicks each) in wire batteries under similar management and hygienic conditions. Artificial lighting was maintained continuously during night without interruption. The average initial live body weights (BW) of chicks in all replicates were nearly similar (32.5 -33.5g). Chicks of each treatment were fed on control diet (0.10 Se from sodium selenite, SS) up to 2 weeks of age to study the effect of treatments of cocks and laying hens on chicks performance and mortality rate. Chicks of each treatment were fed on the same dietary treatment of their parents during the period from 3 to 8 weeks of age. Feed and water were provided ad libitum throughout the experimental period. The experimental diets were supplied to meet the requirements according to the Ministry of Agriculture Decree, 1996 (Table 1) . Chicks were individually weighed and feed consumption was recorded from and 3 -8 weeks intervals. Mortality was recorded daily during the experimental period. At the end of experiment period at (8 weeks of age), three chicks from each treatment group, were chosen (one / replicate) to slaughter test. After slaughter and complete bleeding, feathers were removed. The chicks were weighed after removing heads, legs and viscera to determine the percentage of carcass weight included wings and necks (dressing %). The liver, spleen, heart and gizzard were weighed and their percentages to live body weights were calculated. During slaughter, 2 blood samples were collected from the same birds. The first complete blood sample was used to determine blood hematological parameters such as packed cell volume (PCV), hemoglobin (Hb) and red blood cell (RBCs) and white blood cell (WBCs), Heterophils, and Lymphocytes. While the second one was centrifuged at 3000 rpm for 10 minutes to separate the plasma. The collected plasma was kept at -20°C until the time of biochemical analyses of Creatinine, Aspartate transaminase activity (AST), Alkaline Phosphatase activity (ALk), Total antioxidant capacity (TAOC), and Alanine transaminase activity (ALT). by using analytical kits produced by Bio Diagnostic Company. Data of experimental treatments was subjected to two-way analysis of variance (SAS, 1999) to detect the main effects of both Se source and Se level, while data of all experimental treatments were subjected to one-way analysis of variance to detect the most efficient treatment. Variables showed significant differences were subjected to Duncan's Multiple Range test (Duncan, 1955) .
RESULTS AND DISCUSSION Semen characteristics:
The presented results in Table ( 2) shows the effects of main factors (selenium sources and levels) and experimental treatments on semen characteristics of cocks at 45 week of age. The recorded values clearly shows improvement of both volume of ejaculated semen and sperm motility while, dead spermatozoa, sperm abnormalities and acrosomal damage were significantly decreased when cockerels fed diet contained Nano Se as compared with those fed SS. However, neither sperm cell concentration nor total ejaculated sperms was affected significantly due to selenium source (numerical improvements recorded). This may be due to more effective antioxidant effect and higher bioavailability of Nano Se than SS. Klotz et al., (2003) showed that selenium, as a component of glutathione peroxidase enzyme, can decrease the oxidative stress which may be protect testicular spermatozoa from toxic effect of free radicals. The same trend of results were reported by (Edens, 2002; Hanafy et al., 2009; and Hassan et al.., 2009 ) when organic Se used in feeding of cocks. On the other side, Karthika et al (2014) could not detect significant difference in semen ejaculated volume, sperm motility % and dead spermatozoa % of White Leghorn cocks when used 0.5mg of inorganic Se /kg diet. Regarding to main effect of selenium level, semen ejaculated volume, sperm motility, dead sperms % and sperm abnormalities % were significantly affected by different selenium levels. The dietary level of 0.25 mg S resulted the best sperm characteristics compared to other tow examined levels 0.1 and 0.40 mg S/kg diet. While acrosomal damage, sperm concentration and total ejaculated sperm were insignificantly affected by different selenium levels. Among experimental treatments, it the results showed that using Nano-S at level of 0.25 mg /kg diet resulted the best overall sperm characteristics compared with the other treatments. That improvement may be due to the role of selenium in cocks reproduction and spermatogenesis throw enhancing antioxidant defenses which required for production of normal and active sperms. The recorded results are in agreement with those reported previously by Renema (2006) and Hassan et al (2009) when applied organic Se in feed of both male broiler breeder and Matrouh developed Egyptian strain. Also Sowiñska et al. (2011) recorded the same trend when examined Se at level of 0.3 mg/kg turkey diet and reported improving sperm motility.
Fertility and hatchability:
Results in Table ( 3) showed that values of hatchability/ fertile eggs % were not significantly changed by using different selenium sources. While values of fertility and hatchability % from the total number of incubated eggs were significantly increased by using Nano-Se compared to using SS in the diet. These results showed that the main affected parameter is % of fertile due to using different sources of Se (81.48% vs 78.27% for Nano vs SS). The obtained results are compatible with the increased number of viable sperms concentration produced from cocks of Nano-Se group which recorded decreased mortality of sperms during incubation and maintaining sperm quality long time when stored in sperm storage tubules after artificially inseminated. The obtained values of fertility and hatchability showed lower effect of supplemental SS than Nano-Se to improve those parameters. This finding are in agreement with the reported results by many researchers who found poorer efficacy of supplemental SS-to enhance fertility and hatchability when compared with other organic Se sources (Renema and Sefton 2004; Surai, 2006; Hassan et. al., 2009 and Maysa et al., 2009 ). On the other side Karthika, et al (2014) failed to report any improvement of fertility % in White Leghorn strain due to using supplemental Se sources. Among supplemental Se levels, the recorded results showed significant improvement of fertility %, hatchability % from total eggs and hatchability % from fertile eggs by using Se at level 0.25 mg/kg diet compared to levels of 0.1 and 0.40 mg Se/kg diet. That result in match with those reported by many previous reports which showed increased overall physiological status by increasing the supplemental Se over 0.10 mg/kg diet in poultry rations (Leeson et al., 2008; Hassan et al., 2009; Zhou and Wang, 2011; and Selim et al., 2013 a, b) . These proved the previous reported role of Se supplemental in decreasing oxidation damage to cell membrane and DNA by free radicals which cocequently led to increase the sperm quality and activity and that reflection the fertility egg % ( Sowinska et al., 2011; and Renema, 2006; ). Surai, (2002) and Gallo et al., (2003) stated that increasing level of Se in the diets led to enhancing the activity of the main enzyme in antioxidant system, glutathione peroxidase, , in which reflected on decreasing the oxidative stress and improving male fertility. Regarding to the recorded results of interactions between supplemental Se sources and levels in the current study, the fertility it is clear that the highest percentages of the fertility and hatchability of all eggs were recorded group that fed on diet containing of 0.25mg Nano Se/kg diet than the other treatments. These results are in agreement with those reported by Leeson et al. (2008) who recorded poorer hatchability of eggs when hens fed on 0.1 Se mg/kg diet than using organic Se at level of o.3 mg/kg Surai, (2006) stated that inclusion organic Se at levels of 0.25 and 0.40 ppm resulted in significant improvement of hatchability %.
Growth performance of cocks:
The presented results in Table 4 showed growth changes of cocks during the experimental period. The final body weight was significantly increased in cockerels fed diet contained Nanoselenium as compared with those fed diet contained SS during experimental period. Regarding of main effect of Se level, using 0.25 ppm of Se increased the final body weight of Silver Montazah cocks compared to both levels of 0.25 and 0.40 mg Se/kg diet. Cock fed on diet with 0.25mg of Nano-Se/ kg diet recorded heavier (P≤0.01) final body than other any levels of selenium. While feed intake did not change due to supplemental Se source, level, or their interaction. Salwa et al., (2004) examined the supplemental Se levels 0.10 or 0.20 mg Se/kg diet and could not detect any significant differences in feed intake In addition, the superior effect of Nano Se may be due to its effect on enhancing the effect of thyroid gland and increasing the effect of metabolisable energy of feed as described by (Zhang et al., 2001) .
Growth performance of hatched chicks:
The obtained result of using different selenium sources, levels and their interaction and their effects on body weight ((BW), weight gain (BWG), mortality %, feed intake (FI), and feed conversion ratio (FCR) are presented in Tables (5 and 6 ). The presented results showed that BW at (2 and 8weeks) of age, BWG and FCR from 0-2 and 0-8 weeks of age were significantly improved by using Nano-Se. The improvement of BWG, FCR in overall period (0-8 wk.) by using Nano-Se due to the significant improvement during the first 2 wks. of age while the rest of the growth trail period (3-8wks of age) did not show any significant effect due to using different forms of Se. Supplementation of Nano-Se in chicks diets showed better effect on BW of chicks than SS during the experimental period. While, FI and mortality rate insignificantly affected by adding different Se sources at all of experimental stages. Regarding to effect of selenium levels on parameters of growth performance and mortality rate. The results shows that BW of chicks at (2 and 8 weeks of age), BWG, FCR and mortality rate from (0-2, 2-8 and 0-8 weeks of age) were significantly (P≤0.05) improved by of both selenium supplementation levels of 0.25 and 0.40 ppm to the diet. While feed intake did not affected by Se levels. The interaction between Se sources and Se levels had significant effect as the main trend of Se sources. The best BW, BWG, FCR and mortality rate during the experimental periods (0-2 and 0-8 wks. of age) were recorded by chicks fed on diet containing Nano-Se at level of 0.25 mg/ kg. These results of the interaction between Se sources and levels showed no difference in mortality % due to Se supplementation, which is in agreement with the results of Edens et al. (2001) . In addition, the recorded results of the current study agreed with those of Choct et al. (2004) who, found that inclusion organic Se for broilers enhance the overall performance including improvement of broiler growth, growth rate, feed efficiency and FCR. The reported improvement attributed to Se supplementation may be due to the important auxiliary effect of Se on enzyme of 5-deiodinase which involve in conversion the pro-hormone thyroxine (T4) to the active form triiodothyronine (T3) and controlling the metabolism of all nutrients (Arthur et al., 1999) . Our results agreed with those recorded by Mohapatra, et al. (2014) who showed significant differences of layers chicks fed on 0.3 mg nano selenium/kg diet compared to sodium selenite chicks. On the same trend, Zhou and Wang (2011) reported the same recommendation (0.3 mg nano selenium/kg diet) when they examined graded levels of nano selenium (0.0 up to 0.5mg/kg diet) in feed on Chinese chicken. In addition, Upton et al. (2008) recommended 0.2 organic Se /kg of broiler diet to get the best growth performance parameters broilers at 40 days of age.
Carcass Traits:
Results presented in (Table 7) summarized the effect of Se sources, Se levels and their interactions on some carcass characteristics of Silver Montazah growing chicks at 8 wks. of age. The presented results proved that using Nano-S in feed of both parents and chick diets resulted significant increase of dressing and heart % compared to using SS while % of liver, gizzard and spleen did not affected. On the other track, among the examined selenium supplementation levels spleen % did not affected. Inclusion 0.25 mg selenium / kg diet led to record the best % of dressing Se sources and levels, chicks fed on diets contained 0.25 mg Nano-Se/kg diet and produced by parents received the same treatment, showed the best values of carcass characteristics. These results confirmed those reported by Selim et al. (2015) (2010) reported the same trend in Bandarah strain. It was also observed that both cellular and humoral immunity were significantly increased in chicks fed on diet containing 0.3 ppm Nano Se after 8 weeks of post feeding (Mohapatra, et al., 2014) .
Biochemical parameters:
The recorded results of effect of selenium sources, levels and their interactions of some biochemical measurements in plasma of Silver Montazah chicks at 8 wks of age are presented in Table 9 . Using Nano-Se increased levels of TAOC, ALK.ph activity and ALT activity, while AST activity and creatinine concentration did not affect compared to using SS. Among supplemental Se levels recorded by using level of 0.25 mg Se/kg diet compared to levels of 0.10 and 0.40 mg Se/kg diets. Chicks fed diet with 0.25 mg S/kg diet showed the highest overall performance of antioxidant system (TAOC) and highest activity of ALK.ph, and ALT companied with the lowest numerical creatinine concentration. These results agree with (Fu-xiang et al., 2008) who recorded increase total antioxidant capacity (TAOC) in 28d old chicks by increasing Nano-Se level between 0.3 to 1.2 mg/kg compared with the control. In addition, Yang et al (2012) and Chen et al. (2014) showed the same trend by using organic Se. Mohapatra, et al. (2014) reported that significant increase of SGOT and decreased of ALK than the control group. While, Selim et al., (2015) reported the same overall conclusion when examined Se levels between 0.15 and 0.30 ppm of Nano-Se and organic Se. The authors detected significant increase of The nutritional treatment of parents feed with Nano-Se 0.25 gm./ kg diet not only increase their productive performance (the first part of our study, Radwan et al., 2015) , but also enhanced the semen quality of cocks, fertility%, hatchability% and the growth performance of hatched chicks during the first 2 wks of age. In addition applying 0.25 mg Nano-Se/kg chicks diet during winter season improved the overall hematological and plasma biochemical parameters at 8 wks of age which increasing the immune status and decreasing the mortality% during this very sensitive period. According to the overall results, we recommended using Nano-Se at level of 0.25mg / kg diet of parents and chicks of Silver Montazah strain during winter season. Also further studies are needed to investigate the cumulative effect of NanoSe applying in poultry feed of parents reared in close system house 
